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）的倍率下，PTPAn 容量分别达到了 88.5 mAh g-1、78.8 mAh g-1，
活性材料利用率达到 81.2%和 72.3%，后者容量表现低。倍率测试中，PTPAn 在
1M LiClO4 的 EC/DMC/EMC (v/v/v 1:1:1)容量衰减快； 10 C 循环测试中，相比
于在 1M LiPF6 的 EC/DMC/EMC (v/v/v 1:1:1)充放电循环性能差。 
复合材料的性能与所复合的炭材料比表面积直接相关，比表面积 大的活性
炭与聚三苯胺材料的复合物表现出 优异的性能，活性炭比例占 50%的复合材料
样品 A3，0.5 C 倍率时充放容量达到 105.5 mAh g-1，材料的利用率为 96.8%，在
10 C、20 C、40 C 的大倍率下进行的长循环测试中，表现出优异的大电流充放的
性能，初始容量较大，在 1000 周的循环后仍能维持 74.3 mAh g-1 的容量，表现
出优异的大倍率长循环性能。 
聚三苯胺材料起到了过充保护的作用。添加 PTPAn 的电池，与未添加时相
比较，在 3-4.2 V 的电压范围内，容量出现了 10%的下降，但循环性能稳定，总
体来说未造成大的不良影响。 
3-4.8V 的过充条件下，未添加 PTPAn 的电池容量迅速衰减，50 周后容量仅















池相比较，容量未出现大的衰减，循环 50 周后，容量仍维持在 100 mAh g-1 左右。 

















Super capacitors provide really high power density, while Li-ion batteries 
provide high energy density. Both of them are probably the most important next 
generation energy storage devices. 
Electroactive conducting polymers are a large family of the molecules capable of 
high-rate storage and delivery of power because of their high electronic conductivity 
and feasible rapid electrochemical kinetics, have been investigated as positive 
electrode materials for electrochemical batteries or supercapacitors. 
In this work, polytriphenylamine (PTPAn) was synthesized. PTPAn and carbon 
compounds were prepared by heterogeneous precipitation method. PTPAn is also used 
as the cathode additive which can absorb the anions in the electrolyte at high voltage 
and lead to the increase of resistance of electrolyte and shut down of batteries when 
the batteries are overcharged. 
As a novel super capacity cathode material, in 1M LiPF6 EC/DMC/EMC (v/v/v 
1:1:1) PTPAn can reach a high capacity of 88.5 mAh g-1 at a rate of 0.5 C. The 
capacity of PTPAn at rate testing. In 1M LiClO4 EC/DMC/EMC (v/v/v 1:1:1) PTPAn 
can reach a high capacity of 78.8 mAh g-1 at a rate of 0.5 C, which gives a even bad 
performance compared with PTPAn in 1M LiPF6 EC/DMC/EMC (v/v/v 1:1:1). 
The perfomance of as-prepared compounds were cantacted with specific area of 
carbon materials.Compared with other carbon matirials, actived carbon has the largest 
specific area. Sample A3, which had 50% actived carbon, can reach a high capacity of 
105.5 mAh g-1. The compounds have a good perfoamance at rate tesing.At a very high 
rate of 40 C, A3 can deliver a capacity of 78.8 mAh g-1 after 1000th cycle. 
PTPAn is also used as the cathode additive. The results show that there is a little 
influence of capacity which drops by 10% in the voltage of 3-4.2 V compare with that 
of pure LiCoO2, however the adding of PTPAn does not affect the cycling 
















In the high voltage range of 3-4.8 V, the capacity of batteries without PTPAn 
fades very fast to 51mAh/g over 50 cycles, the batteries adding PTPAn show better 
stabilization which has a capacity of 100mAh/g over 50 cycles. 
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第一章 绪论 







年的能耗仅为 5×1012 千瓦时，而目前世界全年的能耗却高达 1．4×1014 千瓦时，
相差 28 倍。进入 20 世纪以后，地球上的人口增长了 4 倍，但能源消耗却增加了
16 倍。这其中，能源消耗的 80 ％来自于煤炭，石油和天然气。由于世界经济的
迅速发展，从而使世界能源消耗越来越多，而且越来越迅速，特别是石油的消耗
量巨大，这对煤炭、特别是石油的开发造成巨大的压力，地球已经不堪重负。据
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图 1.1 几种储能装置的 Ragone 比较图 
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